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Japanese Unexamined Patent Publication No. 1997-20793 
[Title of the Invention] Purification of Nucleic Acid and Nucleoprotein 
[Claims] 

[Claim 1] A purification method of deoxyribonucleic acid or deoxyribonucleoprotein 
wherein there are used aromatic scenting agents. 

[Claim 2] A purification method according to Claim 1 wherein there are used aromatic 
scenting agents of one kind or 2 or more kinds of blended materials which can be selected 
from groups comprised of ester, lactone, aldehyde, ketone and terpene system compounds. 

[Claim 3] A purification method according to Claim 1 or Claim 2 wherein there are used 
aromatic scenting agents of one kind or 2 or more kinds of blended materials which can 
be selected from groups comprised of acetic ester, butylate, acetoacetic ester, aromatic 
aldehyde, and terpene system compounds. 

[Claim 4] A purification method according to Claim 3 wherein there are used aromatic 
scenting agents of one kind or 2 or more kinds of blended materials which can be selected 
from groups comprised isoamyl acetate, y-undecalactone, an ethyl acetoacetate, ethyl 
butylate, orange oil, trans-2-hexenal, vanillin, lime oil, and wine wreathe oil. 

[Claim 5] A purification method according to Claim 4 wherein there are used aromatic 
scenting agents of one kind or 2 or more kinds of blended materials which can be selected 
from groups comprised of ethyl acetoacetate, orange oil, vanillin, and wine wreathe oil. 

[Claim 6] A purification method according to any one of the claims from Claim 1 to 
Claim 5 wherein there are used aromatic scenting agents which are dissolved in methyl 
alcohol, ethyl alcohol or 50% or more of methyl alcohol, or an ethyl alcohol aqueous 
solution. 

[Claim 7] A purification method according to Claim 6 wherein there are concentrations 
of aromatic scenting agents within the range of 0.05-2% in methyl alcohol, ethyl alcohol 
or 50% or more of methyl alcohol, or an ethyl alcohol aqueous solution. 

[Claim 8] A composition purified by the purification methods according to any one of the 
Claims 1-7 wherein there are contained aromatic scenting agents from 0.01-1.0% based 
on the weight of the purified deoxyribonucleic acid or deoxyribonucleoprotein. 
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[Detailed Description of the Invention] 

[ 0001 ] 

[Technical Field to which the Invention Pertains] This invention relates to purification 
methods for deoxyribonucleic acid (DNA) and/or deoxyribonucleoprotein which are used 
for food, health food, cosmetics, medical products, and detergents and to compositions 
which contain these. 

[ 0002 ] 

[Prior Art] The raw materials of deoxyribonucleoprotein which are DNA and its protein 
adducts are, usually, fish milt or the thymus gland of mammals or the seminal glands 
(testes). The quality of these raw materials deteriorate as their freshness is reduced, 
deteriorating with an accompanying unpleasant odor and color change. Thus, in order to 
obtain purified DNA and/or deoxyribonucleoprotein from these raw materials, usually, 
after washing raw materials as fish milt or mammalian thymus or testes, and following 
heat, there are mechanical processes of crushing and filtering, with further washing using 
lower alcohols, such as methyl alcohol, ethyl alcohol and the like, and purification. From 
these processes, the blood, blood vessels, and epidermis are eliminated. The result is a 
purified material, which has small amounts of lipids and fatty acids, whose purification is 
durable. 

[0003] 

[Problems to be Solved by the Invention] In the washing with the lower alcohols 
described above, 10-40 times lower alcohol is used with respect to the obtained purified 
material, but by this kind of purification using lower alcohols, it is not possible to 
eliminate completely the fish smell or malodors and there remains a slight fish odor or 
offensive smell. 

When vitamin C is blended with the obtained purified substance, with time, the material 
acquires a brownish discoloration, and at the same time a different taste and smell will 
develop (moreover, when the vitamin C is ingested at the same time as DNA, because an 
increase in uric acid within the blood which was generated by ingestion of DNA only is 
controlled, a blending agent for the ingestion of vitamin C and DNA is helpful for the 
ingestion of both vitamin C and DNA). The goal of this invention is an improvement in 
the purification method by lower alcohols described above, the complete elimination of 
the fish smell or malodor of the obtained purified substance, with no change in color with 
the passage of time even when the obtained purified material is mixed with vitamin C. 
[0004] 

[Means for Solving the Problems] The inventors of this invention, when using raw 
materials which contained DNA or deoxyribonucleoprotein, for example, using aromatic 
scenting agents when processing milt, it was discovered that there was obtained raw 
material with no fish smell or malodor, for example, a purified substance of milt. This 
purified product had no change in color when blended with vitamin C or with the passage 
of time. 

[0005] 

[Embodiments of the Invention] The raw materials which contained nucleic acid (DNA) 
or deoxyribonucleoprotein which was used in the purification method of this invention 
were fish, for example, especially, salmon, tare, herring or trout milt (testes), or the 
thymus or testes of mammals such as cows, pigs, horses or goats, preferable salmon or 
salmon milt, and more preferably salmon milt. These seminal glands (milt or testes) or 
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thymus were washed and with crude mechanical processes (for example, separation from 
crude mechanical crushing and filtration of the skin of the crushed material), there was 
obtained a pre-processed crude material (hereinafter referred to as crude sperm, etc.). 

This material was the crude product before processing with any lower alcohol. The crude 
sperm used is powder-like which may be easily suspended in solvents for purification by 
normal stirring. 

[0006] 

The scenting agents that are used in the purification methods of this invention are general 
scenting agents and preferably those that can add smells to food, and when the agents are 
used according to the purification methods of this invention, it is said that it is possible to 
achieve a purification effect which is the goal of this invention. 

[0007] 

More specifically, using the solvents which are used as processing liquids, for example, 
those possible to dissolve in low concentrations, for example, 0.1-12% (also, included 
hereafter, %, unless there is a special context, means wt. %) or less in lower alcohols or 
lower alcohol aqueous solutions. It is said that it is possible to eliminate the fish smell or 
malodor in the crude sperm that is purified. 

[0008] 

The scenting agents that are used in this invention, more specifically, can achieve the 
previously described functions, and the components within these scenting agents contain 
compounds of one kind or 2 or more kinds of ester radicals, lactone radicals, ketone 
radicals, and aldehyde radicals. In addition, these compounds are non-injurious to the 
human body even in minute amounts within the purified material and also contain 
compounds which do not retain a malodor or nasty smell which would badly affect the 
commercial value of the purified product. 

[0009] 

Even more specifically, the aromatic scenting agent which is used in this invention 
contains one kind or two or more kinds which are selected from the following scenting 
agents: esters, for example, fatty acid esters, especially, acetate ester, acetoacetic ester, 
and butyric ester; lactones, for example, y-lactone; aldehydes, for example, aliphatic 
aldehydes and aromatic aldehydes; ketones and terpene series hydrocarbons. 

[ 0010 ] 

To make further explicit the scenting agents which are used in this invention: as acetate 
esters, isoamyl acetate, isobutyl acetate, benzyl acetate, linalyl acetate, butyl acetate, 
acetic-acid hexyl, phenylethyl acetate, geranyl acetate, citronellyl acetate, and acetoacetic 
ester, for example, ethyl acetoacetate; as butyric esters, ethyl butylate, butyl butyrate, 
butanoic acid isobutyl, isoamyl butyrate, butanoic acid benzyl, butanoic acid phenylethyl, 
butanoic acid linalyl, and butanoic acid geranyl; as a lactone, y-hexa lactone, y-hepta- 
lactone, y-octa lactone, y-nonalactone, y-deca lactone, y-undecalactone, y-dodeca lactone, 
8-octa lactone, 5-nonalactone, 6-deca lactone, 6-undecalactone, and 6-dodeca lactone; as 
an aliphatic aldehyde, hexanal, heptanal, octanal, nonanal, decanal, undecanal, dodecanal, 
perillaldehyde, geranial, and neral; as an aromatic aldehyde, benzaldehyde, vanillin, and 
ethyl vanillin; as a ketone compound, acetophenone, 2-heptanone,maltol, menthone, and 
i-carvone; as a terpene hydrocarbon, d-limonene, an a-pinene, P-pinene, y-tapinen, 
myrcene, and kariolefin. 
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[ 0011 ] 

The desirable scenting agents which are used in this invention are comprised of blended 
materials of one kind or 2 or more kinds which are selected from the group comprised of 
isoamyl acetate, linalyl acetate, y-undecalactone, ethyl acetoacetate, ethyl butylate, 
orange oil, trans-2-hexenal, vanillin, lime oil, and wine wreath oil. Even more desirable 
are scenting agents which are blended materials of one kind or 2 or more kinds which are 
selected from the group comprised of ethyl acetoacetate, orange oil, vanillin, and wine 
wreathe oil. Still more preferably, ethyl acetoacetate is chosen as a scenting agent. The 
previously described scenting agents are popular commercial products which are used in 
food additives. 

[ 0012 ] 

The lime oil which is used in this invention, also termed lime oil, is obtained by the 
pressed-oil method or the steam evaporation method from the finit skin or fhiit of the 1) 
Citrus medica L. var. acida Brandis, and 2) Citrus limetta Risso which belong to the lime 
Citrus aurantifolia Swingle of the rue family. 1) is called acid lime, with its principal 
production region the West Indies, but is produced also in Mexico and in the state of 
Florida in the United States. 2) is called sweet lime and is produced in Italy and Brazil. 
The lime oil that is used in this invention is, for example, 1) from the West Indies: citrals 
(geranial and neral) 2.2-9%, nonanal, dodecanal, octanal, geraniol, linalool, alpha- 
terpineol, a bomeol, alpha and/or beta-pinene, d-limonene, dipentene, bisabolene, and 
methyl anthranilate; 2) from Italy: d-limonene, linalyl acetate 26.3%, and 1 -linalool. 

[0013] 

Orange oil is also called orange oil and is obtained by the pressed-oil method or the steam 
method from the fhiit or fruit skin of the sweet orange Citrus sinesis Osbeck or the sour 
Citrus aurantium Linne of the rue family. The orange oil is comprised of, for example, d- 
limonene (90 - 94%), decanal, citronellal, citral (geranial and neral), linalool, a nonanal, 
terpineol, and aura butane. 

[0014] 

Wine wreath oil is manufactured from grapes and obtained from brandy as a volatile 
component of brandy by the recovery flavor method. The principal components are 
ethanol, butanol, isoamyl alcohol, phenyl ethyl alcohol, acetic acid, hexanoic acid, ethyl 
hexanoate, ethyl octanoate, ethyl decanoate, and dodecanoic acid ethyl. 

[0015] 

Following the purification method for this invention, the solvent that is used for the 
purification of the crude sperm, etc. is usually lower alcohol or lower alcohol containing 
water. For lower alcohols, especially, there has been mentioned ethanol and methanol and 
blended solvents of these alcohols. In order to improve the penetration ability within 
structures such as the crude sperm to be processed, it is desirable that the previously 
described lower alcohol contain moisture, at 50% or lower, preferably at 25-10%, and 
still more preferably at 20-15%. When the amount of water is 50% or more, it is difficult 
for the processing liquid during purification processing to penetrate within the organism 
of the crude sperm and the like and there is only a small reduction in the decreasing rate 
of general bacteria, which has a significant effect on the quality of the crude sperm. In 
addition, there is a tendency for the obtained purification material to become massive. 
When the water content is 5% or less, the penetration ability within the structure of the 
crude sperm and the like for the processing liquid during purification processing is 
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reduced, and there is only a small reduction in the decreasing rate of general bacteria, 
which has a significant effect on the quality of the crude sperm or there is a tendency for 
the deodorization permeation effect to be reduced. When the scenting agent at the desired 
concentration in a lower alcohol aqueous solution of concentration 95% or less is not 
completely dissolved, sometimes it is desirable to use alcohols of concentrations 95% or 
less. 

[0016] 

When the content rate for an amount of solvent that is used for purification processing of 
the crude sperm is higher than the content rate of the crude sperm, in order to maintain a 
specific alcohol concentration, it is necessary to increase the concentration of the alcohol 
or to increase the amount used. When the content rate of the crude sperm and the like is 
at the 5% level, it is advisable to use 85% ethyl alcohol or methanol 2-10 times wt., 
preferably 5-8 times wt. that of the crude sperm, etc. 

[0017] 

The amount of scenting agent which is added to the solvent for purification changes 
according to the multiplier amount with respect to the crude sperm, for example, milt, 
with the alcohol aqueous solution which is used, the deodorizing strength of the scenting 
agent per unit weight, the strength of the flavor of the scenting agent, and the content 
amount of fish smell or malodor within the crude sperm, for example, milt, and the 
processing conditions (temperature and time). The scenting agent is roughly 0.05-12% of 
the total amount. For example, when the scenting agent is ethyl acetoacetate, with salmon 
milt, the crude sperm to be purified is normally commercialized at 5% moisture weight, 
the solvent used for purification is a 85% ethyl alcohol aqueous solution, the amount used 
of the solvent is 7 times the weight of the milt. If heat treatment of one hour at a reflux 
temperature is performed, the concentration within the ethyl alcohol aqueous solution for 
the scenting agent is in the range of 0.1-10%. This content amount is preferably 
determined by experimentally conducting an investigation for the most appropriate 
temperature for the scenting agent used. Moreover, it is permissible that 1 portion of the 
scenting agent which is used in deodorization purification remain. The presence of this 
residual improves the stability of the quality of the dried purified material and the amount 
is such that the aroma of the scenting agent which remains is not perceived, or the 
remaining amount is such that there is no unpleasantness when used excessively. 
Normally, the amount used is in a range of 0.01-1 .0%. 

[0018] 

There is deodorization processing by suspending, stirring, and processing in a solvent 
used for purification which contains crude sperm, etc. and a scenting agent in a specified 
concentration. The processing time is short with high concentrations. In order to increase 
the general bacteria count reduction rate within the purified product to be obtained and 
shorten the processing time, when using wet lower alcohol as the processing solvent, it is 
preferable to have the reflux temperature for the processing solvent in the range of 95- 
60 °C. The heat treatment processing time is the time up to the point when there is hardly 
any extension effect with additional heat treatment, for example, 30 minutes- 2 hours, 
preferably, 50-70 minutes. 
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[0019] 

Above, there was an explanation of every item of the purification method of this 
invention, but here is a listing, more specifically, of combinations for every item. 

■ The crude sperm has its origin with salmon or trout milt, the scenting agent is ethyl 
acetoacetate, orange oil, vanillin, or wine wreath oil, and the solvent which is used 
for purification is 75-100% ethyl alcohol or methyl alcohol. 

■ The crude sperm has its origin in salmon milt, the scenting agent is ethyl acetoacetate, 
and the solvent which is used for purification is 75-100% ethyl alcohol or methyl 
alcohol. 

■ The crude sperm comes from salmon milt, the scenting agent is ethyl acetoacetate, 
the solvent used for purification is 75-90% ethyl alcohol or methyl alcohol, and the 
concentration of the scenting agent within the solvent which is used for purification 
is 3.0-10.0%. 

■ The crude sperm comes from salmon milt or cod milt, the scenting agent is ethyl 
acetoacetate, the solvent used for purification is 75-90% ethyl alcohol or methyl 
alcohol aqueous solutions, the amount of the solvent which is used for processing is 
5-8 times that of the crude sperm, the concentration of the scenting agent within the 
solvent used for purification is 3. 0-1.0 %, the heat treatment temperature is the reflux 
temperature for the processing liquid, and its processing time is 30-90 minutes. 

■ The crude sperm comes from herring milt or trout milt, the scenting agent is vanillin, 
the solvent that is used for purification is 75-90% ethyl alcohol or methyl alcohol, the 
concentration of the scenting agent within the solvent used for purification is 2.0- 
12%, the heat treatment temperature is the reflux temperature for the processing 
liquid, and the processing time is 30-100 minutes. 

[ 0020 ] 

After purification processing for the crude sperm is completed using solvents which 
contain the above described scenting agents, there is centrifugal separation or filtering, 
and further washing as desired, and finally evaporating the solvent through drying 
processing. The drying processing uses a drying process which is normally used in the 
technical field. That is, spray drying, reduced pressure drying, blow drying, or 
combinations of 2 or more of these processes. Drying occurs at temperatures anywhere 
from room temperature to 90 °C or less, preferably within the range of 15-70 °C. 

[ 0021 ] 

[Examples] There is a further detailed explanation of the invention by the following 
embodiments. These embodiments are not intended to restrict the scope of this invention. 
Within the description of the embodiments and this specification, unless specifically 
mentioned, % means wt. %. 

Example 1 

The milt powder which is the crude sperm is normally obtained by washing and 
mechanical crushing, eind if necessary, further washing, filtering, with an end process of 
drying. For example, after defrosting l,000g of refrigerated salmon milt, washing with 
water and drying, there is added water 400g, and using a stirrer with stainless steel blades, 
the material is heat treated for 1 hour at 80 °C, and afterwards, the suspended liquid of 
the product is filtered using 10 mesh metal net. There is obtained 192g of milt powder of 
5% content rate by drying the obtained suspended liquid using a small-scale 
manufactured spray dryer, and then pulverizing the result. This milt powder has a fish 
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smell (amine odor). Next, there is added 35g of 95% ethyl alcohol aqueous solution 
which has dissolved 1% of each of the scenting agents in Table 1 or an agent is used for 
reference, with respect to 5g of this milt. After stirring for 1 hour at 75 °C and after 
cooling to room temperature, separate the solid parts, dry under reduced pressure 
(entrance temperature 60-80 °C), and investigate the smell for remaining fish odor in the 
dried purified material. The results are shown in Table 1. 



[ 0022 ] 
Table 1 



Experiment 

No. 


Used reference agent and scenting 
agent 


Fish smell which 
remains with the 
dried purified 
material 


Improvement 

effects 




(Example) 






1 


Isoamyl acetate 


slight smell 


O 


2 


y-undecalactone 


slight smell 


O 


3 


Ethyl acetoacetate 




O 


4 


Butyric acid 


slight smell 


o 


5 


Orange oil 




© 


6 


Trans-2-hexenal 




o 


7 


Vanillin 


absolutely nothing 




8 


Lime oil'*’ 


slight smell 


o 


9 


Wine wreath oiP’ 
(reference example) 


absolutely nothing 


© 


10 


None 


strong smell 


X 


11 


Ascorbic acid 


medium-strong smell 


X 


12 


Acetic acid 


medium smell 


A 



[0023] 

(Table 1 Notes) 

* The hue of the dried product is colored compared to before processing. 

** Explanation of the symbols for improvement effects: 

X- No improvement 
A- Slight improvement 
O- Remarkable improvement effect 
®- Extremely remarkable improvement effect 

3* Orange oil is obtained by a water evaporation method from the fruit skin of a sweet 
orange of the rue family. Its principal components are d-limonene (about 90%), linalool, 
octanal, and decanal, citronellal and citral (geranial and neral). 

4* Lime oil is acquired from the pericarp of the lime of Rutaceae by the steam distillation 
method. Its principal components are gamma-terpiriene, d-limonene, terpineol, and citral 
(geranial and neral). 

5’*' wine wreath oil is ethanol, butanol, isoamyl alcohol, phenyl ethyl alcohol, acetic acid, 
hexanoic acid, ethyl hexanoate, ethyl octanoate, ethyl decanoate, and dodecanoic acid 
ethyl. 
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[0024] 

(Considerations) From observing the effects shown in Table 1, when adding scenting 
agents, remarkable improvement effects are seen for deodorization, and when the 
scenting agent is ethyl acetoacetate, orange oil, vanillin, or wine wreath oil, the 
improvement effect is extremely remarkable. In addition, no nasty smell corresponding to 
bad smell is apparent with the purified materials. 

[0025] 

Example 2 

Using the milt powder before purification that was obtained in Example 1 , there was an 
investigation of the effect of the concentration of the ethyl alcohol aqueous solution and a 
lowering of the bacteria count within the milt. To a vessel which had attached a magnetic 
stirrer, 35g of 60-95% ethyl alcohol aqueous solution was added to 5g of milt powder, 
and under normal pressure, there was one hour of stirring at a normal temperature (room 
temperature: approximately 10-20 °C), 60 °C and the reflux temperature (80-95 °C) of 
the processing liquid, and after cooling to room temperature, and filtering of the solid 
pieces, there was drying under reduced pressure (entrance temperature 60-80 °C). There 
was an investigation of the bacteria count and the properties of the purified materials. 
Table 2 shows the experimental results. Moreover, the general bacteria count within the 
milt powder before processing by ethyl alcohol was 412 x 10 units/g. 

[0026] 

[Table 2] 

Table 2: General bacteria count within milts after processing by ethyl alcohol 
(General bacteria count: unit/g) 



Concentration 

(%) 


60 


70 


80 


85 


95 


(processing 
temperature) 
normal 
temperature 
60 °C 




123 X 10* 


20 X 10 


70 X 10 
55 X 10 


320 X 10 


reflux 

temperature 


71 X 10* 


1 X 10* 


Ox 10 


0 X 10 


200 X 10 



* Dried purified material became massive. 



[0027] 

(Considerations) From the above-described results, a concentration of 80-85% of ethyl 
alcohol within an ethyl alcohol aqueous solution is desirable to reduce the bacteria count 
of the milt, and especially at the reflux temperature of the processing liquid, the effect is 
remarkable; at less than 70%, the purified material becomes massive, and the anti- 
bacterial effect is poor, and with the concentration at 95%, it is clear that the effect for 
lowering the bacteria count is reduced. It goes without saying that bacteria count 
reduction by alcohol with milt changes is according to the type of the scenting agent 
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which is used with the milt to be processed, and it was determined that desirable alcohol 
concentrations are in the range of 75-90%. 

[0028] 

Example 3 

Using the milt powder before purification in Example 1, investigate the effect given to 
the quality of the milt purified material for an amount which used ethyl acetoacetate. The 
alcohol aqueous solution that was used was 85% ethyl alcohol aqueous solution which 
was appropriate for general bacteria count reduction (reference Example 2). Following 
the method contained in Example 1 , there was ethyl acetoacetate (corresponding to 
scenting agents) in concentrations given in Table 3 with obtained milt powder 5g before 
processing, and adding 85% ethyl alcohol aqueous solution 35g, the combination was 
refluxed for 1 hour by stirring and heating. Next, it was cooled to room temperature, 
separated by filtering the solid parts, dried under reduced pressure (entrance temperature 
60-80 °C) to obtain purified material. There were investigations of the residual fish smell 
of the obtained dried purified material, and analyze the residual amounts of the fish oil 
lipids which are the cause of the fish odor or bad smell and coloration [The analysis was 
done as follows: (1) Measure the total weight Wi of the lipid contents within the dried 
purified material by the Soxhlet extraction method (reference the food-sanitation-hygiene 
inspection guide). (2) Determine the weight W 2 of the ethyl acetoacetate within the dried 
purified material using a steam distillation method (a method which quantifies, using gas 
chromatography analysis, the distilled water, having adopted a lOg trial and heating 
together 50ml of water). (3) Wi — W 2 is the fish oil lipid weight.] Table 3 contains the 
experimental results and determinations. 

[0029] 

[Table 3] 



Table 3: Purification effects 1 


ay ethyl acetoacetate for sa 


Imon milt 


Experiment 

No. 


Concentration 
(%) of ethyl 
acetoacetate 


Within dried purified 
material 


Lipid content within 
dried purified material 
(%) 


Determination 


Level of 
residual 
fish smell 


Level of 
remaining 
odor of 
ethyl 

acetoacetate 


Fish oil 
lipid 


Ethyl 

acetoacetate 


(This invention’s method) 












1 


0.05 




none 




0 


X 


2 


0.10 


extremely 

light 


none 




not 

measured 


A 


3 


3.0 


none 


none 


eesihi 


0.25 




4 


5.0 


none 


none 




0.23 




5 


10.0 


none 


slight 


0.00 


0.44 


0 


6 


12.0 


none 


yes 


0 


0.42 


A 


Comparative Example 












7 0 


yes 




0.35 


0 


X 



Explanation of determination symbols 
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X- Not possible to use as purified products 
A- Not preferable as purified product 
O- Preferable as purified product 
®- Extremely preferable as purified product 



[0030] 

(Considerations) When the acetoacetate uses 7 times the weight with respect to the milt 
powder of 3.0-10.0% 85% ethyl alcohol aqueous solution, a desirable effect is produced. 
With the concentration at 12.0% or above, the smell of the scenting agent (acetoacetate) 
is not desirable because of substantial residuals in the purified product. Although the 
appropriate concentration within the ethyl alcohol of this acetoacetate changes according 
to the multiplier amount with respect to the milt of the alcohol aqueous solution that is 
used, the deodorizing strength of the scenting agent per unit weight, the content weight of 
the fish smell or nasty smell within the milt before purification, and the processing 
conditions (temperature and time), by combining scenting agents for the various 
previously listed conditions and adding appropriate amounts, it is clear that purified 
product can be obtained which has completely eliminated the fish smell or nasty smell. 
[0031] 

Example 4; Using the dried purified material of salmon milt from Experiments 3, 4, and 7 
which were obtained, using a time-changed Example 3, after blending with vitamin C, the 
time stability, after blending with vitamin C was investigated. Arrange each 30 wt. parts 
of vitamin C powder and each 40 wt. parts sugar powder in each 30 wt. parts of dried 
purified material which was obtained in Example 3, and using a tablet making machine, 
prepare a circular tablet of 300mg with a diameter of 12mm. Next, expose each tablet for 
2 weeks in a room whose temperature is 20-25 °C and whose humidity is 50%, observing 
the change in coloration of the tablets. The observation results and determinations are 
shown together in Table 4. 



[0032] 



Table 4: Blenc 


ling stability of dried purified material fi'om salmon milt and vitamin C 


Experiment 

No. 


Experiment No. of 
used dried purified 
material from 
Example 3 


Change in tablet coloration 
after 2 weeks exposure 


Determination’ 


1 


No. 7 


Change to slight pink 
compared to directly after 
tablet formation 


A 


2 


No. 3 


Hardly any change 
compared to directly after 
tablet formation 


© 


3 


No. 4 


Hardly any change 
compared to directly after 
tablet formation 


© 



* Explanation of determination symbol 

A- unstable product 

®- no worries about product 
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(Considerations) The dried purified material which was processed by the purification 
methods of this invention hardly changed its color when blended with vitamin C. 

[ 0033 ] 

[Effect of the Invention] The effect of the invention provides nucleic acid or 
deoxyribonucleoprotein, washing of the testes or thymus, and by processing for 
purification with processing solvents the crude product after mechanical processing, for 
example, salmon milt, using conventional lower alcohols, for example, methyl alcohol or 
ethyl alcohol or their wet solvents, the processing solvents are changed. Finally there is 
processing using these processing solvents, having added scenting agents. The results 
indicate, compared to purified materials obtained through conventional methods, a 
remarkable reduction in fish smell or nasty smell, with the smell becoming nil, the 
deterioration rate of the quality of the product was remarkably reduced and remarkable 
coloration reduced by blending with vitamin C, so that there was no coloration. In 
addition, the obtained product has no unpleasant smell from scenting agent addition. 
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